Systems biology based metabolic engineering for non-natural chemicals.
Production of chemicals in microorganisms is no longer restricted to products arising from native metabolic potential. In this review, we highlight the evolution of metabolic engineering studies, from the production of natural chemicals fermented from biomass hydrolysates, to the engineering of microorganisms for the production of non-natural chemicals. Advances in synthetic biology are accelerating the successful development of microbial cell factories to directly produce value-added chemicals. Here we outline the emergence of novel computational tools for the creation of synthetic pathways, for designing artificial enzymes for non-natural reactions and for re-wiring host metabolism to increase the metabolic flux to products. We also highlight exciting opportunities for applying directed evolution of enzymes, dynamic control of growth and production, growth-coupling strategies as well as decoupled strategies based on orthogonal pathways in the context of non-natural chemicals.